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Stretchable absorbent undergarment 

® A stretchable undergarment (26) comprises a 
liquid-pervious bodyside layer (4). liquid-impervious 
outer layer (10). an absorbent layer (8). and a 
stretchable layer (6). The stretchable layer (6) is 
stretch-bonded to the other layers and. upon relaxing 
the stretchable layer (6). forms a plurality of rugosit- 
ies (14»19} in the txwjyside layer (4). outer layer (10). 
and absorbent medium (8). The bonded layers are of 
^a generally trapezoidal shape and have a front end 
.^portion (28) that diverges toward a rear end portion 
(32). wherein the front end portion (28) is from about 
qq20% to about 90% of the width of the rear end 
O portion (32). and the rear end portion (32) is atxout 
20% to about 60% of the length of the bonded 
^ layers. 
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STRETCHABLE ABSORBENT UNDERGARMENT 



The present invention relates to absorbent arti- 
cles or garments, and more particularly to a 
stretchable absorbent undergarment intended to be 
worn for absorbing and retaining liquids and waste 
material. 

Currently, there are numerous kinds o1 wear- 
able garments intended for use as. for example, 
infant diapers and adult incontinence garments. 
Some of these garments are reusable, while others 
are disposable. Regardless of the disposability of 
the garment, the garment is generally intended to 
provide several key features such as good absor- 
bency, containment of liquids and waste materials, 
dry and wet integrity, dry and wet flexibility, sur- 
face dryness, low flowback properties, comfort, fit 
and discreteness. 

Probably the single most important feature to 
the wearer is containment. One approach to achiev- 
ing superior containment is to focus on improving 
the absorbent characteristics of the garment. De- 
vetopment of transfer layer structures and the in- 
corporation of superabsorbent materials are two 
such examples. Even with these advances, contain- 
ment continues to be the primary issue to the 
consumer. Looking beyond these absorbency char- 
acteristics, another approach is to define the man- 
ner with which the undergarment interacts with a 
body, and to identify the deficiencies of the con- 
ventional absorbent products. Several key areas 
impacting containment are discussed below. 

To the degree the undergarment conforms and 
responds to the body and changing body geome- 
tries as movement occurs, its fit is affected. Natu- 
rally, containment will Improve with a greater or 
more intimate fit between the undergarment and 
the body. Several methods, such as folding, elas- 
ticizing and molding, have been used in the 
preshaping of a predominantly planar garment to 
form a contoured three-dimensional garment for 
better fit. However, difficulties with each method 
exist. For example, folding results in a design or 
configuration which is subject to areas of gapping 
and fluid channeling along the fold lines. Elasticiz- 
ing leg areas forms an improved snugging fit, 
which is generally only effective at the leg open- 
ings. Although a molded product appears to offer 
improved performance, ft is currently limited to 
providing protection for the female body. 

Another area influencing containment is pad 
deformation. The degree to which a garment can 
maintain its prewear and/or prewet shape directly 
impacts on its capacity to absorb and contain fluid. 
For example, it is known that wood pulp-based 
absorbents tend to become redistributed during 



body movement, thereby decreasing absorbency in 
the areas of maximum wetting. 

Many current absorbent products or garments 
are layered materials that are peripherally bonded, 

5 but allow shifting between layers. However, rapid 
absorption or transfer of fluid through multiple lay- 
ers is enhanced by close contact between those 
layers. Thus, these absorbent products or gar- 
ments that are only peripherally bonded create 

70 gapping or separation between layers that reduces 
the fluid transfer and absorbent rates, thereby de- 
grading the containment characteristic of the prod- 
uct. 

One of the recurring problems with current 
TS absorbent garments is that they sacrifice one or 
more of the earlier-mentioned key features In order 
to possess or increase the effect of others. For 
example, absorbency generally can be maximized 
with a combination of fluff and superabsorbent, but 
20 one of the problems with this combination is its 
integrity. When dry. fluff tends to be redistributed 
by movement or activities of the wearer, thereby 
decreasing its absorbency in the areas of maxi- 
mum wetting. Similarly, after wetting, the comblna- 
25 tion tends to gather or cluster into separate masses 
of wetted fluff, which is very uncomfortable and 
visibly embarrassing to the wearer. 

One solution to the above problem is to pro- 
vide a mechanism that maintains the integrity of 
30 the absorbent material, such as by introducing 
amounts of binders, synthetic fibers or the like. 
Though this may increase dry and wet integrity. It 
generally causes a decrease in flexibility, which to 
the wearer translates Into a relatively stiff-feeling 
35 mat or structure. 

It is therefore an object of the present invention 
to provide a stretchable absorbent undergarment 
which helps to avoid the above problems. This 
object is solved by the stretchable absorbent un- 
40 dergarment as described in independent claims 1 
& 7. Further advantageous features of this under- 
garment are evident from the dependent claims. 

The present invention provides a stretchable 
absorbent undergarment for absorbing human liq- 
45 uids and waste nrmterials and which has improved 
fit, integrity, surface dryness and minimal pad de- 
formation. The overall stretchability of the entire 
undergarment provides an added flexibility as it 
relates to fit. The undergarment conforms to any 
50 body geometry and accommodates both a male 
and female fit. Since the entire undergarment, rath- 
er than a portion or peripheral edge only, responds 
to movement, it provides a self-adjusting fit during 
body movements. Also, the undergarment fits a 
wide range of sizes, and since the material lends 



BNSDOCID: <EP ^0321985A2_L> 



3 



EP 0 321 985 A2 



4 



itself to an underwear-like fit. it imparts the psy- 
chological suggestion of normalcy rather than a 
diaper-like device. 

The undergarment provides increased surface 
dryness due to the formation of rugosities caused 
by the stretchable layer. These rugosities provide 
more available surface area for absorbing fluids, 
thereby increasing the rate of absorbency. The 
intimate contact of the undergarment with the body 
in combination with the overall bulking caused by 
rugosities also positively affects its absorbency 
characteristics. The rugosities provide a distancing 
or separation of the fluid from the body; thus, the 
body surface is dryer and the wearer perceives 
increased fluid containment in the absorbent struc- 
ture. Another positive effect is the minimizing of 
any wet collapse of the absorbent structure should 
wood pulp fillers be a component thereof. 

In one form of the invention, there is provided a 
stretchable undergarment for absorbing human liq- 
uids and waste materials comprising a liquid-per- 
vious bodyside layer, a liquid-impervious outer lay- 
er, an absorbent layer, and a liquid-pervious 
stretchable layer disposed between the liquid-per- 
vious bodyside layer and liquid-impervious outer 
layer. The stretchable layer is stretch-bonded to 
the other layers and forms a plurality of rugosities 
in the bodyside layer, outer layer and absorbent 
layer upon relaxation. The bonded layers are of 
generally trapezoidal shape and have a front end 
portion that diverges toward a rear end portion, 
with the front end portion being about 20% to 
about 90% of the width of the rear end portion, 
which is about 20% to about 60% of the length of 
the bonded layers. 

The above-mentioned and other features and 
objects of this invention, and the manner of attain- 
ing them, will become more apparent, and the 
invention itself will be better understood by refer- 
ence to the following description of an embodiment 
of the invention taken in conjunction with the ac- 
companying drawings, wherein: 

Figure 1 illustrates one embodiment of the 
composite before the layers are joined together; 

Figure 2 is the embodiment of Figure 1 after 
the layers have been joined together; 

Rgure 3 illustrates another emtjodiment of 
the composite before the layers are joined to- 
gether; 

Figure 4 is the embodiment in Figure 3 after 
the layers have been joined together; 

Figure 5 is a perspective view of the em- 
bodiment in Figure 4 with the top two layers peeled 
back in order to view the apertures In one of the 
layers; 

Rgure 5A is a multi-directional stretchable 
absorbent compxDSite; 



Figure 5B is an enlarged cross section 
through Figure 2; 

Figures 6 and 7 illustrate another embodi- 
ment of the composite before and after, respec- 
5 tively. the layers have been joined together; 

Figures 8 and 9 illustrate yet another em- 
bodiment of the composite before and after, re- 
spectively, the layers have been joined together; 

Figures 10 and 11 illustrate still another em- 
10 bodiment of the composite before and after, re- 
spectively, the layers have been joined together; 

Figures 12 and 13 illustrate another embodi- 
ment of the composite before and after, respec- 
tively, the layers have been joined together; 
IS Figure 14 is a top plan view of an undergar- 

ment before the stretchable layer has been relaxed; 

Rgure 15 is similar to Figure 14 illustrating 
the effect on the undergarment after the stretchable 
layer is relaxed; 
20 Rgure 16 is a sectional view of Figure 14 

taken along line 16-16 and viewed in the direction 
of the arrows; 

Rgure 17 illustrates the undergarment of 
Rgures 14 and 15 as it would appear when worn; 
25 Rgure 18 illustrates a front view of the un- 

dergarment when wom; 

Figure 19 is a view of the undergarment of 
Rgure 15 in a partially curved condition it would 
assume during the placement on a wearer; 
30 Figure 20 is a sectional view of Figure 19 

taken along line 20-20 and viewed generally In the 
direction of the arrows; 

Figure 21 is a schematic of an apparatus for 
making an undergarment; 
35 Figure 22 is a photographic plan view of one 

side of a unidirectionally stretched composite or 
undergarment: 

Rgure 23 is similar to Figure 22 of the other 

side; 

40 Rgure 24 is a photographic plan view of one 

side of a multi-stretched composite or undergar- 
ment; 

Figure 25 is similar to Figure 24 of the other 

side: 

46 Figure 26 is similar to Figure 15 and illus- 

trates a modification to the undergarment: and 

Rgure 27 is similar to Figure 19 Illustrating 
the modification of Figure 26. 

50 

Definitions: 

As used herein and in the claims, the term 
55 "elastic." "elastic characteristics," "stretch" and 
"stretchable" are used interchangeably to define a 
material or composite which can be elongated by 
at least 25% of its relaxed length, i.e.. elongated to 
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at least 1-1 4 times its relaxed length {an elonga- 
tion of 25%). and which will recover upon release 
of the applied force at least 10% of its elongation. 
According to this definition, upon release of the 
applied force at 25% elongation, the materia] or 
composite must recover to at least about a 15% 
elongation. For example, a material or composite is 
deemed to be "elastic" if a sample length of 100 
centimeters can be elongated to a length of at least 
125 centimeters, and upon release of the applied 
force recovers to a length of not more than about 
115 centimeters. Many elastic or stretchable ma- 
terials or composites can be elongated by more 
than 25% of their relaxed length, and many of 
these will recover to, or close to, their original 
relaxed length upon release of the applied force. 
This latter class of materials is generally preferred 
for purposes of the present invention. These ma- 
terials can include not only webs of elastic or 
stretchable Rims, such as cast or blown films, but 
also nonwoven fibrous elastic webs such as melt- 
blown elastcmeric fibrous nonwoven webs. 

The term "bonding" can mean the joining, ad- 
hering, connecting, attaching or the like of two 
layers or composites, either directly or indirectly 
together. For example, three layers are directly 
bonded together if the bond is effective throughout 
the three layers. These three layers are also said to 
be bonded if, for example, the outermost two lay- 
ers are directly bonded along their peripheries so 
as to capture or sandwich the middle layer there- 
be toreen. 

The term "transfer layer" refers to a layer of 
material that primarily directs fluid flow in the 2- 
direction. which is the direction through the thick- 
ness of the layer. 

The term "wicking layer" refers to a layer that 
primarily directs liquid flow in multiple directions in 
the X-Y plane, which is the plane defined by the' 
length and width of the layer. 

Referring to Figures 1 and 2. one embodiment 
of the stretchable absorbent composite 2 com- 
prises iiquid-i>enmeable bodyside liner 4, liquid- 
permeable stretchable or elastomeric layer 6. ab- 
sorbent medium 8 and liquid-impermeable outer 
cover 10. In this particular embodiment, 
elastomeric layer 6 is made permeable by a plural- 
ity of apertures 12 disposed therein. 

Figure 1 illustrates composite 2 with the layers 
separated and the stretchable or elastomeric layer 
6 in its relaxed, unstretched condition. In the manu- 
facture of composite 2. which will be described In 
greater detail below, elastomeric layer 6 is 
stretched to a desired elongation, and then liner 4. 
elastomeric layer 6. absorbent assembly 8 and 
cover 10 are bonded together. After the bonding, 
composite 2 is relaxed so that elastomeric layer 6 
will recover from its stretched state. In doing so. 



liner 4, absorljent medium 8 and outer cover 1 0 are 
gathered, as illustrated in Figure 2, to form a plural- 
ity of rugosities 14 and a plurality of air pockets 9 
on either side of elastomeric layer 6 within or 
5 inside composite 2. Naturally, rugosities 14 inher- 
ently form or create air spaces between one an- 
other. When elastomeric layer 6 is elongated in a 
single direction, such as the machine direction in- 
dicated by arrows in Figure 5. the rows 16 (Rgs. 5 

10 and 22. 23) of rugosities 14, and air pockets 9. are 
generally perpendicular to the direction, i.e.. ma- 
chine direction of elongation of elastomeric layer 8. 
If elastomeric layer 6 is multi-directionally elon- 
gated, for example, in the X- and Y-directions. then 

15 the finished stretchable absorbent composite 2 has 
a quilted-like or wormy pattern, as illustrated in 
Rgs. 5A and 24, 25. 

Figure SB illustrates an enlarged cross-sec- 
tional view through composite 2 in Figure 2. Be- 

20 cause elastomeric layer B is in its relaxed, un- 
stretched condition, liner 4, absorbent 8 and cover 
10 have been gathered into a plurality of rows 16 
of rugosities 14. Since these layers, i.e., liner 4. 
absorbent 8 and cover 10, are gathered into 

25 rugosities 14. there is a greater amount of surface 
area per square cm (or sq. in.) than if the layers 
were flat or planar. Furthermore, each rugosity 14 
has a plurality of smaller or finer wrinkles 18 in its 
opposite surfaces 20 which extend outwardly rela- 

30 tive to elastomeric layer 6. Both rugosities 14 and 
wrinkles 18 are formed upon relaxing elastomeric 
layer 6, but they have been differentiated herein to 
distinguish the larger irregularities of rugosities 14 
with the finer irregularities of wrinkles 18. Wrinkles 

35 18 also serve the same purpose as rugosities 14 in 
providing a larger surface area per sq.cm(or sq.in.) 
of composite 2. as compared to a flat or planar 
surface. 

Since stretchable absorbent composite 2 has a 

40 greater surface area per sq. cm. (or sq.in.) due to 
rugosities 14. wrinkles 18. and air pockets 9, it has 
been discovered that the functions of the particular 
layers are surprisingly increased. For example, be- 
cause liner 4 is gathered Into a bulky condition, it 

45 has a greater surface area per sq.cm. (or sq.in.) 
which results in increased body surface dryness. 
Naturally, the greater the surface area of a liquid- 
receiving layer, the greater amount of liquid the 
layer can act upon. Similarly, absorbent 8, because 

50 of rugosities 14, wrinkles 18, and pockets 9, has an 
improved capacity per unit area for receiving, ab- 
sorbing and retaining liquid. Again, because of the 
increased surface area per sq. cm. (or sq. in.) of 
absort}ent medium 8. it is better able to handle or 

55 manage greater amounts of liquid, as compared to 
a flat or planar absorbent of the same finished 
dimensions. 

With reference to outer cover 10, the rugosities 
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14 and wrinkles 18 provide a cover that Is quieter 
during body movement and present a cloth-like 
appearance. 

Liquid permeable bodyside liner 4 can be a 
nonwoven web or sheet of polyoiefin fibers^ such 
as polypropylene, polyester, polyethylene. Rayon, 
Chisso and the like. Liner 4 can also be a non- 
woven web of synthetic or natural fibers or a blend 
thereof, a plastic film with perforations or an ex- 
panded plastic webbing material or a scrim ma- 
terial. Preferably, liner 4 is spunbonded polyethyl- 
ene or spunbonded polypropylene having a basis 
weight of about 5.67 grams to 28.35 grams (about 
0.2 to about 1.0 ounces per square yard). More 
preferably, liner 4 is spunbonded polypropylene 
having a basis weight of about 5.67 grams to about 
28.35 grams (about 0.2 to about 1.0 ounces per 
square yard.) The material of which liner 4 will be 
made for any specific embodiment or variation can 
vary depending upon the exact properties or char- 
acteristics desired of liner 4. Generally, it is desired 
that liner 4 be hydrophobic and have high fluid 
transfer rates, such as a penetration rate of about 
0.05 to about 8.0 ml/sec'cm^. and preferably about 
0.5 to about 2.5 ml/sec'cm^. Liner 4 also exhibits 
good hand properties. 

A wide variety of materials can be employed 
as elastdmeric layer 6 and include not only webs of 
elastic films, such as cast or blown films, but also 
nonwoven fibrous elastic webs such as, for exam- 
ple, meltblown or spunbonded elastomeric fibrous 
nonwoven webs. Elastomers may be incorporated 
into any one of the layers, for example, a melt- 
blown liner, staple coform absorbent, or film. Other 
materials, such as self-adhering elastomeric materi- 
als and extrudable elastic films that shrink and 
become elastic when cooled, are also suitable for 
use as elastomeric layer 6. A useful material for 
making elastomeric layer 6, and most preferably 
for making meltblown elastomeric fibers, is a block 
copolymer having the general formula A-B-a' 
wherein A and a' are each a thermoplastic polymer 
endblock or segment which includes a styrenic 
moiety and B is an elastomeric polymer midblock 
such as a conjugated diene or lower alkene. Ma- 
terials of this general type are disclosed in U.S. 
Patent No. 4.333.782. issued June 8, 1980 to H. A. 
Pienlak. Similar materials are disclosed in U.S. 
Patent No. 4.418.123, issued November 29. 1983 
to William L. Bunnetle. Commercially available A-B- 
A block copolymers having thermoplastic polysty- 
rene endblocks or segments and a saturated or 
essentially saturated poly(ethylene-butylene) mid- 
block B or segment, sometimes referred to as an 
S-EB-S polymer, are available under the trade des- 
ignation KRATON G, for example, Kraton G-1650, 
Kraton G-1652. Kraton GX-1657 and Kraton G- 
2740X. from The Shell Chemical Company. Other 



examples of elastomeric materials for use in the 
present invention include polyester elastomeric ma- 
terials such as, for example, those available under 
the trade designation Hytrel from E. L DuPont de 

5 Nemours and Company; polyurethane elastomeric 
material such as, for example, those available un- 
der the designation Estane from B. F. Goodrich 
and Company; and polyamide elastomeric material 
such as. for example, those available under the 

w trade designation Pebax from the Rilsan Company. 

Suitable elastic films, as distinguished from an 
elastic nonwoven web of elastomeric fibers, may 
also be utilized in accordance with the invention, 
for example, elastic film sold under the trade name 

75 Polytrope by A. Schulman Corporation of Akron, 
Ohio. 

Elastomeric layer 6 is elongatable or stretcha- 
ble from about 10% to about 800% of its relaxed 
length, and has good recovery such as at least 

20 about 10%. Elastomeric layer 6 also includes ap- 
ertures 12 that allow rapid fluid passage or transfer 
therethrough In the direction toward absorbent me- 
dium 8 and eliminates or minimizes liquid flow in 
the reverse direction. Generally, apertures 12 are 

25 provided in any manner resulting in the desired 
fluid transfer properties or rates. Elastomeric layer 
6 can also be liquid-permeable due to inherent 
pores in the material. For example, a meltblown 
process provides pores in the meltblown product 

30 and the addition of a surfactant, if necessary, 
makes the meltblown product hydrophilic. A pre- 
ferred basis weight for elastomeric layer 6 is about 
1 0 grams per square meter to about 200 grams per 
square meter, and a more preferred basis weight is 

35 about 60 grams per square meter to about 150 
grams per square meter. 

Absorbent medium 8 can be made of any 
suitable absorbent material, for example, a eel- 
lulosic material such as an air-formed batt of wood 

40 pulp fibers or a batt of meltblown fibers such as 
polypropylene, polyethylene, polyester and the like. 
Absorbent medium 8 may also l^e a bonded car- 
ded web of synthetic or natural fibers, a composite 
of meltblown fibers of polypropylene, polyethylene, 

45 polyester mixed with a cellulosic material, or a 
blend of cellulosic material with staple textile fibers 
such as Rayon and the like. Absorbent medium 8 
may also contain superabsorbent materials to in- 
crease its absorbent capacity. Examples of suitable 

50 superabsorbent materials include grafted starch, 
starch polyacrylic acid grafted methyl cellulose, 
modified polyvinyl alcohols, polyacrylic acid salts 
that are cross-linked to form absorbent polymers 
and the like. Absorbent medium 8 may also include 

55 layers of different absorbent structure, such as a 
meltblown layer of polypropylene and a layer of 
fluff with a superabsorbent material. Absorbent me- 
dium 8 may also be made of a foam-type material 
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or a coform material. 

in one preferred embodiment, absorbent me- 
dium 8 comprises a blend of 70% by weight poly- 
ester and 30% by weight of a binder, such as 
Chisso, having a basis weight of about 70 grams 
per square meter and mixed therewith a superab- 
sorbent with a basis weight of about 16 grams per 
square meter. 

In another preferred embodiment* absorbent 
medium 3 is a blend of 60% by weight fluff pulp 
and 40% by weight polyethylene, having a basis 
weight of about 150 grams per square meter, with 
a superatDSorbent having a basis weight of about 16 
grams per square meter mixed therewith- 
Outer cover 10 can be made of any suitable 
liquid-impermeable material and can also be made 
of a liquid-impermeable, air-permeable material. 
Outer cover 10 is preferably made of a polyethyl- 
ene or polypropylene film having a thickness be- 
tween about -007 mm (about 0.3 mil) to about .038 
mm (about 1.5 mils) preferably about .015 mm 
(about 0-6 mils). Outer cover 10 can also be a 
meltblown or film material made of polyethylene, 
polypropylene or polyolefin copolymers such as 
ethylene vinyl acetate, ethylene methyl acrylate, 
ethylene ethyl acrylate. polyvinyl chloride, Nylon 
and the like. Other acceptable materials include a 
single spunbonded layer of the above types of 
materials, two layers of spunbonded and meltblown 
materials or a three-layer material of spunbonded, 
meltblown and spunbonded material. Suitable foam 
materials may also be used as outer cover 10 and 
include such foams as polyester, polyurethane, and 
EVA blended with polyester or polyurethane. 

Outer cover 10 also has good hand properties. 
Although Figures 1 and 2 illustrate composite 2 
having elastomeric layer 6 between liner 4 and 
absorbent medium 8, the two can be interchanged 
such that absorbent medium 8 is adjacent liner 4 
and elastomeric layer 6 is adjacent cover 1 0. 

Referring now to Rgures 3 and 4. another 
embodiment of stretchable absorbent composite 2 
is illustrated wherein transfer layer 22 has t>een 
added between liner 4 and elastomeric layer 6. 
One of the purposes of transfer layer 22 is to 
provide rapid fluid transfer In the Z-direction, v^ich 
is generally the direction perpendicular to the plane 
of stretchable absorbent composite 2. By thus pro- 
viding rapid liquid transfer in the Z-direction. the 
absorbent rate of stretchable absort>ent composite 
2 is increased. Transfer layer 22 also preferably 
has low rewet properties and improved wet resil- 
iency. One method of decreasing rewet properties 
is by distancing the liner from the absorbent, such 
as by means of air pockets 9. A method for in- 
creasing wet resiliency is the use of synthetic fi- 
bers or foams. 

Rapid liquid transfer in the Z-direction, which 



can also be termed the vertical direction with refer- 
ence to Figures 3 and 4, can be accomplished in 
one manner by orienting the fibers of transfer layer 
22 in the Z-direction. This orientation can be ac- 
5 complished by an air-laying process. 

Transfer layer 22 is preferably a non woven 
web made of thermoplastic fibers, such as polyeth- 
ylene, polypropylene, polyester and the like. Trans- 
fer layer 22 can be a bonded carded web. a 

10 meltblown web or a spunbond web of thermoplastic 
fibers or blends thereof. Specifically, transfer layer 
22 can be a bonded carded web comprising 70% 
by weight of polyester fibers and 30% by weight of 
a suitable binder, such as Chisso, low-melt pow- 

15 ders. and the like, and having a basis weight of 
about 50 grams per square meter. A prefenred 
basis weight range is about 30 to about 70 grams 
per square meter. Transfer layer 22 can also be a 
coform material, such as a carded web of polyester 

20 bonded to a spunbonded polypropylene cannier 
sheet and, if desired, a binding agent such as 
Chisso, low-melt powders, and the like. Specifi- 
cally, a coform structure comprising 75% by weight 
polyester as a carded web bonded to a 25% by 

25 weight spunbonded polypropylene carrier sheet. 
The percentage weights of polyester and poly- 
propylene can be varied as necessary or desired. 

As with the embodiment of stretchable absor- 
bent composite 2 in Rgures 1 and 2. the embodi- 

30 ment Illustrated in Figures 3 and 4 can have trans- 
fer layer 22, elastomeric layer 6 and absorbent 
medium 8 positioned in a different order than illus- 
trated. Any order is acceptable as long as they are 
between liner 4 and outer cover 1 0. Preferably, the 

35 layers are positioned as illustrated in Figures 3 and 
4. 

Referring now to Figures 6 and 7, another 
embodiment of stretchable absorbent composite 2 
is illustrated wherein wicking layer 24 has been 

4o added between elastomeric layer 6 and absorbent 
medium 8. Wicking layer 24 serves to rapidly 
transfer liquid in the X- and Y-directions. which are 
in the plane of composite 2 so as to provide rapid 
absorption by absorbent medium 8. The rapid 

^5 transfer of liquid in the X- and Y-direction is pro- 
vided by orienting the fibers of wicking layer 24 in 
the horizontal direction, as viewed in Figures 6 and 
7. In other words, the fibers in wicking layer 24 are 
generally perpendicular to the fibers in transfer 

so layer 22. This horizontal or X- and Y-orientation of 
fibers can be attained by various processes, such 
as wet-laying and carding. 

Wicking layer 24 can generally be made of the 
same type of materials as transfer layer 22. 

55 Wicking layer 24, elastomeric layer 6, and ab- 

sorbent 8 can be arranged rn any order between 
liner 4 and outer cover 10. However. Rgure 6 
illustrates the preferred order of liner 4. transfer 
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layer 22, elastomeric layer 6. wicking layer 24, 
absorbent medium 8 and outer cover 10. 

. Referring now to Figures 8 and 9. still another 
embodiment of stretchable absorbent composite 2 
comprises liner 4. elastomeric layer 6. wicking lay- 
er 24, absorbent medium 8 and outer cover 10. 
Elastomeric layer 6 and wicking layer 24 can be 
interchanged in position between liner 4 and absor- 
bent medium 8. as illustrated in Figures 10 and 11. 

Figures 12 and 13 illustrate a variation on Fig- 
ures 6 and 7 wherein layers 22, 24 are interchan- 
ged. 

Referring now to Figure 14. stretchable absor- 
bent undergarment 28 is illustrated and is generally 
trapezoidal in shape. Undergarment 26 in Figure 14 
is in a flat or planar configuration, i.e.. elastomeric 
layer 6 is still in its stretched condition so that the 
remaining layers are not gathered for purposes of 
clarity in description. In describing undergarment 
26» the length refers to the longer dimension, and 
includes front end portion 28, intermediate portion 
30 and rear end portion 32. 

Figure 16 is a cross-sectional view of Figure 14 
and illustrates outer cover 10, absorbent medium 8. 
wicking layer 24, elastomeric layer 6, transfer layer 
22 and bodyside liner 4. In this particular form, 
only intermediate portion 30 includes all six layers. 
Although front end portion 28 and rear end portion 
32 do not include absorbent medium 8, the present 
invention contemplates that ail of undergarment 26. 
that Is portions 28. 30 and 32, will comprise all six 
layers. Furthermore, though undergarment 26 in 
Figures 14-16 includes the six mentioned layers, it 
can have a fewer number of layers corresponding 
to the embodiment of stretchable absorbent com- 
posite 2 illustrated in Figures 1-4 and 8-11. Thus, 
undergarment 26 can comprise the four layers in 
Figure 2, the five layers in Figure 4, the six layers 
in Figure 6, etc. 

Continuing to refer to Figures 14 and 16, un- 
dergarment 26 has fastening means at front end 
portion 28 and rear end portion 32, such as a hook 
and loop fastening means, i.e.. Velcro. with loops 
34 disposed on front end portion 28 of outer cover 
10. and hooks 36 disposed on rear end portion 32 
of t)odyside liner 4. Naturally, loops 34 and hooks 
36 can be interchanged between front end portion 
28 and rear end portion 32. and if preferred, only 
fastening tabs 38. which extend outwardly from 
rear end portion 32 as viewed in Figure 14, can 
have fastening means disposed thereon. Alternative 
fastening means include suitable adhesives. snap 
fasteners or the like, all of which should be re- 
fastenable. so as to allow undergarment 26 to be 
removed and replaced any number of times. The 
fastening tabs 38 can also be eliminated, as at 
dotted line 37 in Figures 14, 15. 17. 18 and 19. so 
that undergarment 26 is of a true trapezoidal 



shape. Hooks 36 would then be placed at the 
corners of rear end portion 32. 

Referring now to Figure 15. stretchable absor- 
bent undergarment 26 has been relaxed to allow 
5 elastomeric layer 6 to gather the remaining layers 
into rugosities 14. In the relaxed, gathered state, 
undergarment 26 has an overall length of about 
50.8 cm to about 127. cm. (about 20 inches to 
about 50 inches), an overall rear end width as 

JO measured between the remote ends of fastening 
tabs 38 of about 25.4 cm. to about 76.2 cm. (about 
10 inches to about 30 inches), a front end width as 
measured along the narrowmost edge of front end 
portion 28 of about 10.16 cm. to about 38.1 cm. 

T5 (about 4 inches to about 15 inches) and an angular 
range 40 of about s" to about 45° as measured 
between side edges 42 and the vertical, as viewed 
in Figure 14. 

Referring now to Rgures 17 and 18. stretcha- 

20 ble absorbent undergarment 26 is Illustrated as it 
would be worn by a user. In the side profile view of 
Figure 17. front end portion 28 rests against the 
stomach or abdomen of the wearer with front edge 
44 of front end portion 28 being at or just slightly 

25 below the waistline, and with central portion 46 of 
rear end portion 32 being slightly above the waist- 
line and against the small of the back. As thus 
worn, front edge 44 is generally horizontally dis- 
posed. Rear edge 48 extends generally downwar- 

30 dly from centra! portion 46, which is at the small of 
the back of the wearer, to front end portion 28 at 
an angle 50 of about 10* to about 60* with the 
horizontal, as viewed In Figure 17. In fitting 
stretchable absorbent undergarment 26 to the 

35 wearer, intermediate portion 30 is placed generally 
at the crotch area, and front end portion 28 is 
pulled, i.e.. stretched, to fit against the stomach or 
abdomen, as described above. Rear end portion 32 
is then positioned, i.e.. stretched, against the small 

40 of the back of the wearer, with fastening tabs 38 
then releasably fastened to front end portion 28. 
When properly fitted, virtually all of stretchable 
absorbent undergarment 26 Is under a certain 
amount or degree of stretch or tension produced 

45 by the proper placement, i.e.. stretching, of front 
end portion 28, rear end portion 32 and attachment 
of fastening tabs 38 to portion 28. Because of this, 
there are a plurality of force vectors 52 directed 
generally from front end portion 28 towards central 

so portion 46 that provides an upward pull or tugging 
fit of intermediate portion 30 at the crotch of the 
user. Although force vectors 52 are directed an- 
gularly upwardly at an angle less than 90 ' , they 
nevertheless have Y- or upwardly directed compo- 

55 nent force vectors, as viewed in Figure 17. One of 
the key and unique features of stretchable absor- 
bent undergarment 26 is that it maintains undergar- 
ment 26 snugly in place, both before and after a 
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void. 

Because ot the generally trapezoidal shape of 
undergarment 26. when it Is fitted about the legs, 
the leg openings tend to form a generally ellipsoi- 
dal shape due to the undergarment following the 
natural contours of the body. 

Referring now to Figures 18, 19 and 20. it can 
be seen that undergarment 26, when properly fit- 
ted, results in a plurality of gross channels 54 at 
least in intermediate portion 30. Gross channels 54 
result from intermediate portion 30 being conform- 
ably fitted within the crotch area of the user. Be- 
cause the crotch area is generally more narrow in 
width than intermediate portion 30. upon properly 
fitting undergarment 26, intermediate portion 30 
tends to be gathered when fitted in place. Channels 
54 act as surge tanks for liquid discharge to hold 
and maintain the liquid away from the wearer's 
body until it is completely transferred through liner 
4, transfer layer 22, elastomeric layer 6 and wic- 
king layer 24 into absorbent medium 8. Also, be- 
cause channels 54 run in a generally longitudinal 
direction relative to the length of undergarment 26. 
they tenc to provide somewhat of a wicking action 
in moving the liquid along the surface area of 
intermediate portion 30. This function of channels 
54 works in concert with rugosities 14 and wrinkles 
13 in spreading or wicking the liquid and transfer- 
ring it from the user's body into absorbent medium 
8. 

Gross channels 54 can also be manufactured 
into undergarment 26 by selective bonding of 
spaced apart points or lines thereon. 

With reference to Figure 26. the layers of un- 
dergarment 26 can be of various sizes and shapes. 
For example, in Figure 26. absorbent medium 8 is 
similar to, but smaller than, the other layers. This 
leaves a boundary 39 of the other layers about 
absorbent medium 8. When elastomeric layer 6 is 
stretch bonded to all the layers, the stretch bonded 
boundary 39 about absorbent medium 8 increases 
the gasketing effect about the legs and decreases 
possible gapping between undergarment 26 and 
the body. Another example would be outer cover 
10 being smaller than the other layers, but larger 
than absorbent medium 8 to allow the side portions 
of cover 10 to overlap absorbent medium 8 to form 
baffles therearound. This modification results* after 
the stretch bonding process, in absorbent medium 
8 being curved or cupped to form a trough or 
concave-shape facing the body, thereby providing 
a conformable fit and improved waste containment. 
Liner 4, wicking layer 24. transfer layer 22, and 
elastomeric layer 6 can be variously sized and 
shaped to provide other changes for any desirable 
purpose or need. Rgure 27 illustrates the effect of 
a smaller size absorbent medium 8 at the crotch 
area. Gross channels 54 are present, as are 



rugosities 14. but there are now finer rugosities 19 
about the leg opening areas .to increase gasketing. 
Rugosities 19 are finer or smaller since absorbent 
medium 8 is absent at that area. 

5 As described above, it is now apparent that 

stretchable absorbent undergarment 26 provides an 
individualized fit over the entire surface area it 
covers on the user. Undergarment 26 is also a 
virtually one-slze-flts-all undergarment in that if the 

10 elastic or stretch characteristics of elastomeric lay- 
er 6 are properly selected, undergarment 26 can fit 
most any size user. For example, if elastomeric 
layer 6 has at least about 100?/© stretch or elonga- 
tion in the machine direction, which is the direction 

75 perpendicular to the length dimension of undergar- 
ment 26. then rear end portion 32 and tabs 38. if 
used, can be stretched to accommodate a range of 
waist sizes from about 50.8 cm. to about 134.6 
cm.(about 20 in. to about 54 in.) As described 

20 earlier, rear end portion 32 stretches across the 
small of the back, rides downwardly over the hips 
and attaches to front end portion 28. thereby pro- 
viding an upward snugging force that results in an 
edge seal at the leg openings 56 to prevent leak- 

25 age. 

The overall elasticity or stretchability of absor- 
bent undergarment 26 provides increased flexibility 
as it relates to fit. For example, stretchable absor- 
bent undergarment 26 conforms to virtually any 

30 body geometry, thereby accomnwdating both male 
and female torsos. The entire stretchable absorbent 
undergarment 26. rather than only a portion or 
peripheral edge portion thereof, fully responds to 
movement of the wearer, thereby providing a self- 

35 adjusting fit during use. Undergarment 26 further 
lends itself to an underwear-like fit which imparts 
the psychological suggestion of normalcy to the 
user, rather than a diaper-like device. 

Because stretchable absorbent composite 2 

40 and stretchable absorbent undergarment 26 contain 
thermoplastic components in their respective lay- 
ers, they provide both a dry and wet integrity and 
resilience, both of which have functional and per- 
ceptual benefits. Furthenmore, because of the bulk- 

45 ing or gathering of resilient materials created by 
elastomeric layer 6. there is imparted to composite 
2 and undergarment 26 the ability or capacity to 
maintain an original shape, which is a key factor in 
achieving superior containment. As the post-use 

50 shape and bulk resembles the prewear appearance 
of composite 2 and undergarment 26, there is a 
reduction in the visual and tactile impact of an 
incontinent episode. These improved post-use aes- 
thetics also impjart a psychological comfort and 

55 normatey to the incontinent user. 

Due to the intimate contact of the layers in 
composite 2 and undergarment 26 in combination 
with the overall bulking or gathering thereof, the 
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absorbency characteristics of composite 2 and un- 
dergarment -26 are positively affected: for example, 
there is an increase in the rate of fluid transfer from 
the surface of the wearer to the absorbent medium 

8. and a minimizing of any wet collapse or clump- 
ing of cellulosic material should wood pulp fibers 
be a component of absorbent medium 8. 

The use of transfer layer 22 and wicking layer 
24 provides an increase in absorbent rates at the 
bond points and controlled flowback properties. A 
more detailed description of how the absorbent 
rates are increased at the bond points and the 
flowback properties minimized can be found in U.S. 
Patent 4.397,644. filed February 4. 1982. which is 
incorporated by reference herein. 

Other unique features of stretchable absorbent 
composite 2 and stretchable absorbent undergar- 
ment 26 are provided by rugosities 14 and 19, 
wrinkles 18 and gross channels 54. These three 
features result or create an increase in absorbency 
rate because of the greater amount of surface per 
unit area. Separation of liquid from the t>ody is 
provided because of rugosities 14 and 19. wrinkles 
18 and gross channels 54 which, with air pockets 

9, result in increased air circulation between the 
body surface and the absorbed liquid, thereby pro- 
viding or maintaining the body surface drier and 
more comfortable to the wearer. Composite 2 and 
undergarment 26 are disposable. 

Referring now to Rgure 21, apparatus 57 in- 
cludes pattern roll 58 having a plurality of projec- 
tions 62 selectively disposed thereon, and anvil 60 
adjacent pattern roll 58 to form nip 64 there- 
between. Both pattern roll 58 and anvil 60 are 
selectively rotatable in the direction of the arrows, 
and are selectively thermally controlled to provide 
a selected temperature on their respective out- 
ermost surfaces. Furthermore, either pattem roll 58 
or anvil 60, or both, are moveable toward the other 
to vary selectively the pressure applied at nip 64. 
As mentioned earlier, projections 62 are selectively 
disposed on pattern roll 58 in any desired pattern, 
as further described below. 

Apparatus 57 also comprises liner-transfer lay- 
er roll 66 that provides a two-layer web comprising 
liner 4 and transfer layer 22. which can be a 
coform material earlier described above and prefor- 
med separately on roll 66. Elastomeric layer roll 68 
provides elastomeric layer 6, wicking layer roll 70 
provides wicking layer 24. absorbent medium roll 
72 provides absorbent medium 8 and outer cover 
roll 74 provides outer cover 10. The various roll 
supplies can be interchanged so as to vary the 
arrangement of the layers, as illustrated in Rgures 
1-13. 

In order to stretch elastomeric layer 6 before 
passing through nip 64. the rate of rotation of 
elastomerk: layer roll 68 is selectively decreased 



below that of the selected rates of rotation of the 
other rolls 66. 70. 72 and 74. Because elastomeric 
roll 68 rotates at a slower speed, elastomeric layer 
6 is stretched in the machine direction during its 
5 travel from roll 68 through nip 64. If desired, 
elastomeric layer 6 can also be stretched simulta- 
neously, or only, in the cross-direction by use of 
stretching rolls 76 or any other known means, such 
as a tenter frame. Generally, stretching rolls 76 are 
10 curved or bowed so as to stretch elastomeric layer 
6 in the cross-direction while being pulled 
thereacross. Control of the direction of stretch or 
elongation of elastomeric layer 6 is a useful feature 
not only in tailoring the properties and the shaping 

15 of the finished composite 2 or undergarment 26, 
but also in the handling and manipulating of com- 
posite 2 or undergarment 26 during the manufac- 
turing processes. Naturally, the basis weight and 
stiffness of elastomeric layer 6 and the other se- 

20 lected layers, and the degree and direction of elon- 
gation of layer 6. may be selected to provide the 
desired properties In the finished composite 2 or 
undergarment 26. The stretching of elastomeric 
layer 6 in the machine direction only, or the cross- 
es direction only, results in rows 16 of rugosities 14, 
as illustrated in Figures 5. 22. and 23. Similarly, the 
stretching or elongation of elastomeric layer 6 in 
both the machine and cross-direction results in the 
quilted configuration illustrated in Rgures 5A, 24. 

30 and 25. If desired or necessary, one or ait of rolls 
76 can be provided with aperturing means, such as 
sharp or pointed projections, for aperturing 
elastomeric layer 6, whether it is being uni- or 
multi-directionally stretched. 

35 As mentioned earlier, projections 62 can be 

selectively disposed on the outermost surface of 
pattern roll 58. and in doing so. allows the immo- 
bilization of selected areas of the stretchable absor- 
bent composite 2 or stretchable absorbent under- 

40 garment 26 so as to control and vary the elastic 
properties therethrough^ thereby resulting in a bet- 
ter overall snug fit of undergarment 26. For exam- 
ple, referring to Figure 14. the numtjer of bond 
points per unit area in rear end portion 32 and front 

45 end portion 28 can be greater than the number of 
projections per unit area in intermediate portion 30. 
This would result in intermediate portion 30 having 
greater elasticity or stretch properties than end 
portions 28, 32. so as to provide a snug and 

50 comfortable fit in the crotch area. Similariy. only 
selected zones of rear end portion 32 and/or front 
end portion 28 can have a greater number of bond 
points per unit area, thereby selectively controlling 
the elasticity or stretchability thereof. The immo- 

55 bilization effect can be controlled by either increas- 
ing or decreasing the number of bond points per 
unit area or the surface area of each individual 
bond point in a unit area. 
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'As the bonded layers exit nip 64. they pass 
between anvil 78 and cutting roll 80, which has a 
plurality ol blades 82 selectively disposed thereon. 
Blades 82 are selectively positioned to cut the 
bonded layers in any configuration, such as a gen- 5 
erally trapezoidal configuration. 

Although pattern roll 58 with projections 62 is 
one method of bonding the layers together ther- 
mally, other bonding methods are contemplated by 
the method of the present invention and include jo 
ultrasonic bonding, adhesive bonding and other 
suitable bonding methods. Once the bonded layers 
pass through nip 64, the elastomeric layer is al- 
lowed to relax and to gather the other layers. 

In a general embodiment of composite 2 or 75 
undergarment 26. there is a thermopjastic liner 4. 
thermoplastic transfer layer 22, thermoplastic 
elastomeric layer 6. thermoplastic wicking layer 24, 
thermoplastic absorbent medium 8, and thermo- 
plastic outer cover 10. With this general embodi- 20 
menu the temperature at which pattern roll 58 and 
anvil roll 60 are maintained falls within a range of 0 
to about 204.4 'C (about 0 to 400* F). The nip 
pressure at nip 64 is generally between 0 to about 
1.05 kgmm^ (0 to about 1500 psi) and the bond 25 
area, as a percentage of the total surface area, is 
bet/veen about 1% to 50%. The roll speed of 
pattern roil 58 and anvil 60 can also vary between 
0 to about 304.8 meter (about 0 to 1.000 ft.) per 
minute. As roll speed is increased or decreased. 30 
the required temperatures as a function of the 
therinoplastic materials making up the various lay- 
ers. 

In a specific form, pattern roll 58 is maintained 
at a temperature between about 1 26.7 * C to about 35 
165.6' C (about 260* F to about 330 *F) and anvil 
60 is maintained at a temperature between about 
23.9 'C to about 98.9* C (about 75* F to about 
210' F). The pressure at nip 64 is about .02 
kg mm^ to about .06 kg-mm^ (about 30 to about 80 40 
psi). the roll speed is about 4.6 meters to about 9.2 
meters (about 15 ft to about 30 ft) per minute, and 
the bond area is about 10% to 20%. These particu- 
lar parameters apply to a liner 4 made of spunbon- 
ded polypropylene having a basis weight of about 45 
13.6 grams per square meter (about 0.4 oz. per 
square yard) wicking layer 24 being a carded web 
of about 25% by weight polyester and 75% by 
weight polypropylene with a basis weight of about 
50 grams per square meter; elastomeric layer 6 50 
being made of Kraton G-2740X having a basis 
weight of about 70 grams per square meter absor- 
bent medium 8 being a mixture of about 75% by 
weight polyester and 25% by weight of binder and 
having mixed therewith a superabsorbent having a 55 
basis weight of about 16 grams per square meter, 
the overall absorbent medium 8 having a basis 
weight of about 70 grams per square meter; and 
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outer cover 10 being a film of polyester having a 
thickness of about .015 mm, (about 0.6 mils). 

In another form, the temperature of pattern roll 
58 rs about 65.6* C to about 121 *C (about 150*F 
to about 250* F). and the temperature of anvil 60 is 
about 23.9* C to about 98.9 'C (about 75 'F to 
about 210' F). The pressure at nip 64 is about .02 
kg/mm^ to about .06 kg/mm^ (about 30 to about 80 
psi). the roll speed is about 4.6 meters to 9.2 
meters (about 15 to about 30 feet) per minute, and 
the bonded area is about 10% to about 20%. 
These parameters apply to a composite 2 or un- 
dergarment 26 comprising a liner 4 of spunbonded 
polyethylene having a basis weight of about 13.6 
grams per square meter (about 0.4 ounces per 
square yard), ; wicking layer 24 being a carded 
web of about 70% by weight polyester and 30% by 
weight of a suitable binder, having an overall basis 
weight of about 50 grams per square meter: 
elastomeric layer 6 being made of Kraton G-2740X 
having a basis weight of about 70 grams per 
square meter; absorbent medium 8 being a web of 
about 60% by weight fluff pulp and 40% by weight 
of polyethylene and having mixed therewith a 
superabsorbent having a basis weight of about 16 
grams per square meter, the overall basis weight of 
absorbent medium 8 being about 70 grams per 
square meter: and outer cover 10 being a polyeth- 
ylene film having a thickness of about .015 mm 
(about 0.6 mils). 

In another form, pattern roll 58 has a tempera- 
ture of about 121 * C to about 154' C (about 250* F 
to about 310* F). and anvil 60 has a temperature of 
about 15* C to about 32 *C (about 60 *F to about 
90 *F). The pressure at nip 64 is about .014 
kg/mm2 to about .028 kg/mm- (about 20 psi to 
about 40 psi). the roll speeds about 3 meters to 
about 6 meters (about 10 to about 20 feet) per 
minute, and the bond area between about 15% to 
about 25%. These parameters apply to a compos- 
ite 2 or undergarment 26 comprising a liner 4 of 
spunbonded polypropylene having a basis weight 
of about 13.6 grams per square meter (about 0.4 
ounces per square yard); a transfer layer 22 being 
a carded web of about 50% by weight polyester 
and about 50% by weight polypropylene and hav- 
ing a basis weight of about 30 grams per square 
meter; elastomeric layer 6 being made of Kraton G- 
2740X having a basis weight of about 70 grams per 
square meter; absorbent medium 8 being a web of 
about 60% by weight wood fluff pulp and about 
40% by weight of polyethylene and having a 
superabsorbent mix therewith having a basis 
weight of about 16 grams per square meter, the 
overall basis weight of absorbent medium 8 being 
about 165 grams per square meter; and outer 
cover 10 being a polyethylene film having a thick- 
ness of about .015 mm (about 0.6 mils). 
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While this invention , has been described as 
having a preferred embodiment, it will be under- 
stood that it is capable of further modifications. 
This application is therefore intended to cover any 
variations, uses or adaptations of the invention fol- 
lowing the general principles thereof, and including 
such departures from the present disclosure as 
come within known or customary practice in the art 
to which this invention pertains and fall within the 
limits of the appended claims. 

Claims 

1. A stretchable absorbent undergarment (26) 
for absorbing human liquids and waste materials, 
comprising: 

a liquid-pervious bodyside layer (4) 

a liquld-impervius outer layer (10) 

an absorbent layer (8) being disposed between 

said liquid-pervious bodyside layer (4) and said 

liquid-impervious outer layer (10), 

a stretchable layer (6) being disposed between 

said liquid-pervious bodyside layer (4) and said 

liquid-impervious outer layer (10), 

said stretchable layer (6) being stretch-bonded to 

said other layers (4,8.10) and forming a plurality of 

rugosities (14,19) in said bodyside layer (4), said 

outer layer (10), and said absorbent layer (8) upon 

relaxation thereof, 

said bonded layers being of a generally trapezoidal 
shape and having a front end portion (28) that 
diverges toward a rear end portion (32). said front 
end portion (28) being about 20% to about 90% of 
the width of said rear end portion "(32). said rear 
end portion (32) being about 20% to about 60% of 
the length of said bonded layers. 

2. The undergarment of claim 1 wherein said 
front end portion (28) is about 25% to about 80% 
of the width of said rear end portion (32). 

3. The undergarment of claim 1 or 2 wherein 
said rear end portion (32) is about 25% to about 
50% of the length of said bonded layers. 

4. The undergarment of one of the preceding 
claims, further comprising a liquid transfer layer 
(22) between said bodyside layer (4) and said 
absorbent layer (8) for transferring liquid generally 
in the Z-direction through said bodyside layer (4) 
and said liquid transfer layer (22) and into said 
absorbent layer (8). 

5. The undergarment of one of the preceding 
claims, further comprising a liquid wicking layer 
(24) between said bodyside layer (4) and said 
absorbent layer (8) for wickirig liquid generally in 
the X- and Y-dlrectlons prior to absorption in said 
absorbent layer (8). 



6. The undergarment of one of the preceding 
claims, wherein said stretchable layer (6) is made 
pervious with a plurality of apertures (12). 

7. A stretchable absorbent undergarment (26) 
5 for absorbing human discharge, comprising: 

a liquid-pervious bodyside layer (4) 

a liquid-Impervious outer layer (10) 

an absorbent layer (8) disposed between said 

liquid-pervious bodyside layer (4) and said liquid- 

10 impervious outer layer (10). 

a liquid delivery layer (22.24) disposed between 
said liquid-pervious bodyside layer (4) and said 
liquid-impervious outer layer (10), 
a stretchable layer (6) disposed between said 

15 liquid-pervious bodyside layer (4) and said liquid- 
impervious outer layer (10). 

said stretchable layer (6) being stretch-bonded to 
said other layers and forming a plurality of rugosit- 
ies (14,19) in said bodyside layer (4). said- outer 
20 layer (10), said absorbent layer (8), and said liquid 
delivery layer (22,24) upon relaxation thereof. 

8. The undergarment of claim 7 wherein said 
bonded layers are of a generally trapezoidal shape. 

9. The undergarment of claims 7 or 8 wherein 
25 said liquid delivery layer is a transfer layer (22) for 

transferring liquid generally in the Z-direction. 

10. The undergarment of claims 7 or 8 wherein 
said liquid delivery layer is a wicking layer (24) for 
wicking liquid generally in the X- and Y-directions. 

30 11. The undergarment of one of claims 7 to 10. 

wherein said stretchable layer (6) is stretched in 
multiple directions during bonding to said other 
layers. 

12. The undergarment of one of the preceding 
36 claims wherein said bonded layers are selectively 

bonded at predetermined areas to control the elas- 
ticity thereof. 

13. The undergarment of one of the preceding 
claims wherein the bonded area is from about 1 % 

40 to about 50% of the total area of said undergar- 
ment. 

14. The undergarment of one of the preceding 
claims wherein said layers are of a different size or 
shape. 
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® A stretchable undergarment (26) comprises a 
liquid-pervious bodyside layer (4), liquid- impervious 
outer layer (10). an absorbent layer (8), and a 
stretchable layer (6). The stretchable layer (6) is 
stretch-bonded to the other layers and. upon relaxing 
the stretchable layer (6), forms a plurality of rugosit- 
ies (14.19) in the bodyside layer (4), outer layer (10), 
and absorbent medium (8). The bonded layers are of 
a generally trapezoidal shape and have a front end 
portion (28) that diverges toward a rear end portion 
(32). wherein the front end portion (28) is from about 
20% to about 90% of the width of the rear end 
portion (32). and the rear end portion (32) is about 
20% to about 60% of the length of the bonded 
layers. 
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